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Description 
[LIQUID CRYSTAL DISPLAY MODULE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92112283, filed May 06, 2003. 
Background of Invention 

[° 002 ] Field of Invention 

[0003] The present invention relates to a liquid crystal display. 
More particularly, the present invention relates to a liquid 
crystal display module having two independent bezel 
modules for rapid replacement of light source elements. 

[0004] Description of Related Art 

[0005] To match the life style of modern people, video or imag- 
ing equipment is becoming lighter and slimmer. Although 
the conventional cathode ray tube (CRT) display has many 
advantages, the design of the electron gun renders it 
heavy and bulky. Moreover, there is always some danger 
of hurting viewer's eyes due to the production of a small 



amount of radiation. With big leaps in the techniques in 
manufacturing semiconductor devices and electro-optics 
devices, flat panel displays such as liquid crystal displays 
(LCD), organic light-emitting displays (OLED) and plasma 
display panel (PDP) have gradually become the main- 
stream display products. 

[0006] According to the light source, a liquid crystal display can 
be classified as belonging to one of three types: the re- 
flection LCD, the transmissive LCD and the transflective 
LCD. Using a transmission or a transflective LCD as an ex- 
ample, the LCD mainly comprises a liquid crystal panel 
and a back light module. The liquid crystal panel further- 
more comprises a liquid crystal layer sandwiched between 
two transparent substrates. The back light module pro- 
vides a surface light source to illuminate the liquid crystal 
panel for displaying images. 

[0007] pig. 1 is a perspective view showing all the components of 
a conventional liquid crystal display module for using a 
straight down back light module. As shown in Fig. 1, the 
liquid crystal display 100 mainly comprises a back bezel 
102, a reflecting plate 104, a light source 106, a diffusion 
plate 108, an optical film plate 110, a frame 112, a liquid 
crystal panel 114 and a front bezel 116. The reflecting 



plate 104 is set up on the inner bottom surface of the 
back bezel 102. The light source 106 is set up inside the 
back bezel 102 above the reflecting plate 104. The diffu- 
sion plate 108 and the optical film plate 110 are sequen- 
tially stacked above the back bezel 102 and fixed in posi- 
tion by the frame 112. The liquid crystal panel 114 is set 
up over the frame 112. The front bezel 116 is set up 
above the back bezel 102 such that the front bezel 116 
and the back bezel 102 together station the liquid crystal 
panel 114. 

[0008] | n the aforementioned liquid crystal display 100, the as- 
sembling sequence includes providing the back bezel 102 
and then positioning the reflection plate 104, the light 
source 106, the diffusion plate 108, the optical film plate 
110, the frame 112, the liquid crystal panel 114 and the 
front bezel 116 over the back bezel 102 sequentially. 

[0009] However, the front bezel 116, the frame 112 and the back 
bezel 102 surround the light source 106 as shown in Fig. 
1. To replace the light source 106, the front bezel 116, 
the liquid crystal panel 114, the frame 112, the optical 
film plate 110 and the diffusion plate 108 must be dis- 
mantled sequentially. After the replacement, the above 
components must be assembled in a reverse order. 



Therefore, the process of replacing a light source is cum- 
bersome and time consuming. Moreover, one may acci- 
dentally damage or contaminate some of the components 

during the dismantling and the assembling process. 
Summary of Invention 

[0010] Accordingly, one object of the present invention is to pro- 
vide a liquid crystal display module having a light source 
that can be replaced without dismantling all the compo- 
nents constituting the module. 

[0011] Another object of this invention is to provide a liquid 

crystal display module capable of minimizing the amount 
of damages or contamination to components constituting 
the module resulting from dismantling the components to 
replace a light source within the module. 

[0012] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides a liquid 
crystal display module. The liquid crystal display module 
comprises a first bezel module and a second bezel mod- 
ule. The first bezel module furthermore comprises a lower 
bezel, a diffusion plate, an optical film plate, a liquid crys- 
tal panel and an upper bezel. The diffusion plate is posi- 
tioned over the lower bezel and the optical film plate is 



positioned over the diffusion plate. The liquid crystal 
panel is positioned over the optical film plate. The upper 
bezel is positioned over the lower bezel such that the 
lower bezel and the upper bezel together fix the diffusion 
plate, the optical film plate and the liquid crystal panel. 
The second bezel module furthermore comprises a bot- 
tom bezel, a reflecting plate and a light source. The re- 
flecting plate is positioned over the bottom bezel and the 
light source is embedded within the bottom bezel above 
the reflecting plate. The first bezel module and the second 
bezel module are assembled together through a detach- 
able means. 

[0013] | n the aforementioned liquid crystal display module, the 
reflection plate can be deleted if the bottom bezel is fab- 
ricated using a reflecting material. 

[0014] since the liquid crystal display module is produced 

through an assembling of the independently built first 
bezel module and second bezel module, the light source 
can be replaced immediately after detaching one of the 
bezel modules from the other. In short, the process of re- 
placing the light source inside the display module is much 
simplified and hence a considerable time is saved. 

[0015] Furthermore, limiting the number of components to be 



dismantled before replacing the light source greatly re- 
duces the possibility of any damage or contamination to 
the components constituting the liquid crystal display 
module. 

[0016] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0017] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0018] pig. 1 is a perspective view showing all the components of 
a conventional liquid crystal display module for using a 
straight down back light module. 

[0019] pig. 2 is a perspective view showing all the components of 
a liquid crystal display module according to one preferred 
embodiment of this invention. 

[0020] Fig. 3 is a schematic cross-sectional view of a liquid crys- 
tal display module according to one preferred embodi- 



ment of this invention. 

[0021] pig. 4 is a perspective view showing one mode of assem- 
bling the components of a liquid crystal display module 
according to one preferred embodiment of this invention. 

[0022] pig. 5 is a perspective view showing another mode of as- 
sembling the components of a liquid crystal display mod- 
ule according to one preferred embodiment of this inven- 
tion. 

[0023] Fig. 6 is a perspective view showing yet another mode of 

assembling the components of a liquid crystal display 

module according to one preferred embodiment of this 

invention. 
Detailed Description 

[0024] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0025] Fig. 2 is a perspective view showing all the components of 
a liquid crystal display module according to one preferred 
embodiment of this invention. Fig. 3 is a schematic cross- 
sectional view of a liquid crystal display module according 



to one preferred embodiment of this invention. As shown 
in Figs. 2 and 3, the liquid crystal display module 200 ac- 
cording to this invention is produced through a process of 
assembling a first bezel module 210 and a second bezel 
module 230 together. 

[0026] The first bezel module 210 furthermore comprises a lower 
bezel 212, a diffusion plate 214, an optical film plate 216, 
a liquid crystal panel 218 and an upper bezel 220. The 
diffusion plate 214 is set up over the lower bezel 212 and 
the optical film plate 216 is set up over the diffusion plate 
214. The optical film plate 216 is a light-enhance plate or 
a prism plate, for example. The liquid crystal panel 218 is 
set up over the optical film plate 216. The upper bezel 
220 is positioned over the lower bezel 212 such that the 
upper bezel 220 and the lower bezel 212 fix the diffusion 
plate 214, the optical film plate 216 and the liquid crystal 
panel 218 together to form the first bezel module 210. 

[0027] The second bezel module 230 comprises a bottom bezel 
232, a reflecting plate 234 and a light source 236. The re- 
flecting plate 234 is set up on the bottom surface of the 
bottom bezel 232 for reflecting any light not heading 
straight towards to the display panel (not shown) so that 
the light from the light source 236 is optimally utilized. 



The light source 236 is set up inside a groove formed by 
the bottom bezel 232. The light source 236 is a cold 
cathode fluorescent lamp that emits white light, for ex- 
ample. The light source 236 is fixed on the bottom sur- 
face of the bottom bezel 232 through a light source 
holder 238, for example. 

[0028] The first bezel module 210 and the second bezel module 
230 are assembled together to form a liquid crystal dis- 
play module 200 through a detachable means. To replace 
the light source 236 within the liquid crystal display mod- 
ule 200, the first bezel module 210 is detached from the 
second bezel module 230 to expose the light source 236 
within the second bezel module 230. After replacing the 
light source 236, the first bezel module 210 and the sec- 
ond bezel module 230 are reassembled together. Unlike 
the conventional design, there is no need to dismantle the 
bezel, the liquid crystal panel, the frame, the optical film 
plate and the diffusion plate before replacing the light 
source. Thus, the design of this invention is able to sim- 
plify the replacement process of the light source and 
shorten the replacement time considerably. 

[0029] The first bezel module 210 and the second bezel module 
230 in the liquid crystal display module 200 can be as- 



sembled in several ways. Fig. 4 is a perspective view 
showing a first mode of assembling the components of a 
liquid crystal display module according to one preferred 
embodiment of this invention. As shown in Fig. 4, the first 
bezel module 210 and the second bezel module 230 may 
be fastened together using some locking elements such 
as a set of screws 250. The light source 236 can be re- 
placed after the screws 250 locking the first bezel module 
210 to the second bezel module 230 together are un- 
screwed. 

[0030] pig. 5 is a perspective view showing another mode of as- 
sembling the components of a liquid crystal display mod- 
ule according to one preferred embodiment of this inven- 
tion. As shown in Fig. 5, the first bezel module 210 and 
the second bezel module are designed as a set of drawer. 
For example, the first bezel module 210 is designed to 
have an interior space big enough to accommodate the 
second bezel module 230. Furthermore, a set of sliding 
grooves (not shown) is set up at a suitable location within 
the interior sidewalls so that the second bezel module 
230 can easily slide into or slide out of the first bezel 
module 210 enclosure. In general, the second bezel mod- 
ule 230 is slide into the interior space of the first bezel 



module and fastened using a fastener. When the light 
source 236 needs to be replaced, the fastener between 
first bezel module 210 and the second bezel module 230 
are disengaged and then the second bezel module 230 
can be pulled out guided by the sliding grooves. 
[0031] pig. 6 is a perspective view showing yet another mode of 
assembling the components of a liquid crystal display 
module according to one preferred embodiment of this 
invention. As shown in Fig. 6, the first bezel module 210 
and the second bezel module 230 together form a flip- 
top design. For example, the first bezel module 210 and 
the second bezel module 230 are pivoted together near 
one end of the second bezel module 230 through a hinge 
260 so that the first bezel module 210 can flip open or 
close relative to the second bezel module 230. In general, 
the first bezel module 210 is flipped over the second 
bezel module 230 and locked together through a fastener 
(not shown). To replace the light source 236, the fastener 
locking the first bezel module 210 to the second bezel 
module 230 is disengaged and then the first bezel module 
210 is lifted up. In other words, the first bezel module 
210 turns relative to the hinge 260 to expose the light 
source 236 within the second bezel module 230 so that 



the light source 236 can be replaced. 

[0032] | n t he aforementioned embodiment, the bottom surface of 
the bottom bezel in the second bezel module has a re- 
flecting plate. However, the bottom bezel 232 as shown in 
Figs. 2 and 3 may be fabricated using a light-reflecting 
material so that the bottom surface 234 is reflective. 
Thus, there is no need to install a reflecting plate to de- 
flect the light from the light source. 

[0033] Furthermore, the liquid crystal display module can be ap- 
plied not only to an active matrix liquid crystal display, 
but can be applied to a passive matrix liquid crystal dis- 
play as well. 

[0034] | n summary, the liquid crystal display module of this in- 
vention has at least the following advantages: 1. The liq- 
uid crystal display module is an assembly of two detach- 
able parts, namely, the first bezel module and the second 
bezel module. Hence, the light source can be replaced 
quickly after separating the first bezel module from the 
second bezel module. 2. Because the light source can be 
replaced without dismantling the components of the 
module, any damage or contamination to the components 
during the replacement process is greatly minimized. 

[0035] it w i|| be apparent to those skilled in the art that various 



modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



